A worker developed angiosarcoma, porphyria cutanea tarda, and skin lesions characteristic of mild chloracne. About 10 years earlier he had been employed at a truck terminal in Saint Louis, Missouri, at a time when it was sprayed with waste oil contaminated with 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). The occurrence of these three rare conditions in a single exposed worker supports the aetiological relation between environmental exposure to TCDD and the subsequent development of soft tissue sarcoma and porphyria cutanea tarda.
has also been implicated as a cause of toxic hepatitis, peripheral neuropathy, neuropsychiatric disease, increased susceptibility to infection, abnormal lipid metabolism, and damage to the endocrine, gastrointestinal, and cardiovascular systems. 2 Minute doses of TCDD are carcinogenic in rodents.3 In humans, TCDD has been implicated as a cause of soft tissue sarcoma and malignant lymphoma in some (but not all) epidemiological studies.' Although no occupational exposure standard exists for TCDD, the National Institute for Occupational Safety and Health (NIOSH) has recommended that TCDD be regarded as a potential occupational carcinogen, "that occupational exposure to TCDD be controlled to the fullest extent feasible, and that decontamination measures be used for TCDD contaminated work environments. "4 In Missouri in the early 1970s, oil contaminated with TCDD was used for dust control on roads at several residential and commercial sites. At some sites, animal deaths and acute illness resulted among exposed persons.5 Evaluation of workers from the production plant where the TCDD originated and of residents of the contaminated communities showed raised TCDD concentrations in adipose tissue.6 Cell mediated immunity was depressed.7 Mean urinary porphyrin concentrations and liver enzyme activities were increased among persons in the exposed community, and these increases were attributed to subclinical hepatotoxic effects.
In this communication we report the case of a worker previously exposed in Missouri to oil contaminated with TCDD, who subsequently developed a soft tissue sarcoma, porphyria cutanea tarda, and probable chloracne. The preliminary evaluation of this case has been reported elsewhere.8
Case description A 59 year old white male truck driver was in good health until the summer of 1981, when he saw his family physician for a rash that had appeared in areas of his body that were exposed to the sun. The rash resolved without specific treatment. During the subsequent summer he experienced blistering and increased hair over the dorsa of his hands. Biopsy of a bulla revealed a subepidermal blister with moderately intense perivascular lymphocytic infiltrate in the underlying superficial dermis, consistent with porphyria cutanea tarda. A laboratory evaluation (table) confirmed the diagnosis of porphyria cutanea tarda. In particular, urinary uroporphyrin, 7-carboxylate porphyrin, and faecal isocoproporphyrin were noticeably increased. As expected in this disease, plasma porphyrins were increased and urinary (-aminolevulinic A sample of adipose tissue sent to a private laboratory was anecdotally reported first as without TCDD, then as positive. Despite repeated inquiries, no written report was ever provided by the laboratory.
Discussion
The constellation in this patient of soft tissue sarcoma, porphyria cutanea tarda, and probably chloracne, three rare conditions previously associated with exposure to TCDD, is striking, particularly in view of the patient's potentially heavy exposure to TCDD. It is highly unlikely that these three illnesses would coincide by chance alone. The annual age adjusted incidence of soft tissue sarcoma in the general population of the United States is only 5-6/100 000.9 It has been suggested that the prevalence of porphyria cutanea tarda is only 1/25 000.10 This patient was one of only two workers (of 328 who participated in a survey of truck terminal workers) who had a skin condition suggestive of chloracne. Chloracne is considered pathognomic of exposure to certain halogenated hydrocarbons, among which TCDD is the most potent. This case suggests that the clinical manifestations of porphyria cutanea tarda and the recurrence of chloracne may occur with a latency of many years after exposure to TCDD.
Convincing evidence for a causal relation between TCDD exposure and soft tissue sarcoma comes from a cohort mortality study of United States chemical plant workers exposed to TCDD." A standardised mortality ratio (SMR) of 338 for soft tissue sarcoma was found (SMR 922 in the group with over 20 years of latency). Another large cohort mortality study of workers exposed to phenoxy herbicides and chlorophenols also showed a twofold increased risk of soft tissue sarcoma, which increased to a ninefold statistically significant risk when the analysis was restricted to sprayers, but which was not specifically associated with exposure to those herbicides most likely to have been contaminated with TCDD.12 Case-control studies conducted in northern, central, and southern Sweden have shown a two to sixfold increase in the risk of death from soft tissue sarcoma, primarily among workers with histories of occupational exposures to TCDD contaminated phenoxy acid herbicides or chlorophenols. It has been suggested that the absence of a consistently increased risk in other case-control studies may depend on differences in genetic susceptibility for different groups, in amounts of TCDD contaminants in the pesticides, or in intensity of exposure because of differences in the spray seasons in different parts of the world."3 Other epidemiological studies have been inconclusive because of poor characterisation of exposure, inadequate latency, or small study populations and consequent low statistical power. This worker's peak exposure to TCDD would have occurred eight to 10 years before his first recorded visit to a physician for porphyria cutanea tarda. Although in previous reports porphyria cutanea tarda among heavily exposed workers occurred near the time of exposure,'415 the metabolic defect can be long lasting. Persistent uroporphyrinuria was seen in one worker previously exposed to TCDD and affected with porphyria cutanea tarda about six years earlier. '6 Several workers previously exposed in another factory, who had normal urinary porphyrins, had liver tissue fluorescence suggestive of hepatic porphyria. 17 Persistent porphyrinuria was seen after 30 years in some workers who developed porphyria from exposure to hexachlorobenzene, another environmental contaminant capable of causing porphyria cutanea tarda. '8 In rodents hepatic porphyria induced by TCDD persisted for at least six half lives after dosing with TCDD ended, and one animal first developed uroporphyrinuria only after dosing stopped. '9 Porphyria cutanea tarda occurs when there is pronounced deficiency of uroporphyrinogen decarboxylase in the liver, and leads to increased excretion of uroporphyrin (8- 
